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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED D^SC^PTIO N 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention gives the strand for steel codes which was compatible in the fatigue resistance 
which was especially excellent with high tensile strength about the manufacture technique of the strand which constitutes 
the steel code used as reinforcing materials of rubber goods, such as a pneumatic tire and a belt. 
[0002] 

[Description of the Prior Art] High ductility is also needed with high intensity and, moreover, the steel wire used for the 
steel code with which reinforcement of rubber goods is presented must offer such a quality steel code cheaply. Although 
the high carbon steel-wire material which carried out little addition of the Cr etc. is proposed about the quality steel code, 
since the low-alloy-steel wire rod which added Cr etc. is not general-purpose, naturally price becomes high. 
[0003] Then, the attempt which is going to manufacture a quality steel code with the general-purpose wire rod for steel 
codes is also performed. For example, the method of having increased the number of times of torsion, namely/obtaining a 
steel wire excellent in ductility is proposed by JP,5-200428,A by carrying out the wire drawing of two or more dies by the 
die pass schedule to which the sum of the reduction of area of the last die and the die in front of this becomes equal to the 
reduction of area of other dies as about 15 - 18% of a fixed reduction of area. For the wire drawing by this die pass 
schedule, the true distortion in a wire drawing is 3.4. Although it will twist and a number of times will be improved, if it is 
to a grade, when the wire drawing in a true, still high distortion which is needed for obtaining a high intensity is given, 
there is disadvantage which cannot expect an improvement of the number of times of torsion. 

[0004] Moreover, the manufacture technique of high intensity high ductility super-thin steel wire which makes generation 
of heat accompanied by the wire drawing of each pass 80 degrees C or less is proposed by JP,3- 104821 ,A by the die pass 
schedule which made the number of times of a wire drawing 30 - 60 times, and made the reduction of area of each die 5 - 
12%. However, in order to have to make the number of times of a wire drawing twice [ about ] usual, wire-drawing 
equipment will become large-scale and is disadvantageous the point equipment investment and for maintenance costs. 
Since the productivity of a wire drawing will fall similarly although high intensity and the steel wire of high ductility are 
obtained if a drawing speed is made low, elevation of a cost is not avoided. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, it was difficult to be compatible in the high quality 
required of the steel wire used for a steel code, and a low cost, and this had become the technical probrem in a 
manufacture of the strand for steel codes. Therefore, it aims at what is proposed about the manufacture technique of the 
strand for steel codes that the steel wire of a high quality can be obtained also with the general-purpose wire rod for steel 
codes in this invention. 
[0006] (|) 

[Means for Solving the Problem] For this invention, the true distortion by the last die is 4.0 to the feed-line material of a 
,steel code. When the last wire-drawing process in this wire drawing sets to epsilon true distortion set up with each pass in 
having given the above wire drawing and manufacturing a steel code strand, The reduction of area of the die which a true 
distortion uses byJ'ess tMn 0.75 wire Rawing -(22.67 epsi!on+3)29%, The reduction of area of the die which a true 
distortion uses by the wire drawing ofc#75-2.25-20 - 29%, And a true distortion is the manufacture technique of the strand 
for steel codes with which reinforcementof the rubber goods characterized by adjusting the reduction of area of the die 
used by the wire drawing which surpasse?Z.25 to -(-6.22epsilon+43) (-5.56epsilon+32.5) %, respectively is presented. 
[0007] Here, the last wire-drawing process means the wire drawing to the product wire size performed after the last 
patenting treatment. In addition, the true distortion (epsilon) in a wire drawing is the following formula (1). It defines. 
[Equation 1] epsilon= 2, In (dO / dl) -— (1), howevercdO : Wire rod diameter in front of a wire drawing (mm) 
rdl : Wire rod diameter after a wire drawing (mm) 
Moreover, the reduction of area (R) of a die is the following formula (2). It defines. 

[Equation 2] R=[-(A1/A2)] x 100, however A 1 : Cross section A2 of the steel wire before die transit : The cross section of 
the steel wire after die transit [0008] [ 1 ] 

[Function] Now, depending on the degree of wire drawing, as shown in drawing 1 , the true distortion in the last die the 
intensity of the strand after a wire drawing By giving the wire drawing which becomes 4.0 or more, it is possible to obtain 
the strand of a high intensity. In addition, as for such a high manipulation wire drawing, it is desirable to carry out with 
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wet when realizing the stable wire drawing. 

[0009] However, a true distortion In the wire drawing which becomes 4.0 or more, since a big distortion is applied, 
distortion concentrates on the wire rod cortex section, and ductility falls remarkably by heating of a wire rod, and it will 
be in the status are easy to disconnect. Since the reduction of area of a die is especially set constant by the conventional 
method^work hardening of a wire rod progresses with the increase in asymmetry of truth at the time of a wire drawing and 
.generation of heat increases a more nearly latter die, ductility falls, thedisadvantage which an open circuit generates in the 
wire drawing or twist line in a code manufacture is imitated, and it is **. 

[0010] Then, for artificers, the true distortion by the last die is 4.0. In order to realize the high wire drawing of a 
workability which becomes the above by regulating the reduction of area of the die which is shown in drawing.! and 
which is used with each pass into an oblique-line field, when a wire drawing is performed according to various die pass 
schedules which boiled various reduction of areas of each die, and changed It came to carry out the knowledge of the 
ductility of the strand obtained also improving, when the last wire drawing can be completed, without disconnecting. That 
is, in case this invention performs drawing to a product wire size with many dies at the last wire-drawing process, it is 
characterized by regulating the reduction of area in these dies according to a true distortion set up with each pass. 
[001 1] In addition, in the experiment of drawin g 1 , according to the torsion test based on JIS G3522, the number of times 
of torsion was measured and ductility was evaluated. That is, the number of times of torsion has the open-circuit 
frequency and relation at the time of carrying out the stranded wire of the steel wire obtained by the last wire drawing, and 
considering as a steel code, and when the number of times of torsion is less than 15 times, the open-circuit occurrence at 
the time of a stranded wire increases remarkably, and it makes the productivity of a steel code specifically deteriorate. 
[0012] It is satisfied of the conformity domain shown in drawing 1 here with adjusting the reduction of area of the die 
used by the wire drawing to which 2.25 has 20 - 29%, and a true distortion [ good ] for the reduction of area of the die 
with which a true distortion uses the reduction of area of the die which a true distortion uses by less than 0.75 wire 
drawing by the wire drawing of 0.75-2.25 -(22.67 epsilon+3)29% to -(-6,22epsilon+43) (-5.56epsilon+32.5) %. Hereafter, 
in each true oval domain, the ground which limits the reduction of area of a die is described in detail. 
[0013] First, it could be the place which it will become easy to generate an open circuit according to the status of the 
surface roughness of the lubricous status between a wire rod and a die, or a wire rod if the reduction of area of a die 
surpasses 29%, although the die pass schedule which lessens the number of dies for the die of a high reduction of area in 
order to'make a strain distribution uniform more small [ distortion / which a wire rod receives in less than 0.75 wire 
drawing ] is desirable, and causes trouble to the productivity of a strand to 29% or less It is because internal distortion 
[ wire rod ] of having made the lower limit of the reduction of area of a die into % (22.67epsilon+3) about true distortion 
epsilon becomes uneven, especially distortion of the cortex section becomes high and ductility deteriorates as a result on 
the other hand. 

[0014] Next, a true distortion makes the reduction of area of each die 20 - 29% in the wire drawing in the domain of 0.75- 
2.25. That is, the true distortion of having made the upper limit of a reduction of area into 29% is the same as that of the 
ground of the upper limit in less than 0.75 wire drawing, and on the other hand, when the reduction of area became less 
than 20%, the lower limit of a reduction of area was made into 20% because the number of times of a contact of a wire rod 
and a die will increase by the time it considers as a desired wire size, distortion of the wire rod cortex section became 
large and ductility deteriorated. 

[0015] And a true distortion makes the reduction of area of each die -(-6.33epsilon+43) (-5.56epsilon+32.5) % in the wire 
drawing in the domain which surpasses 2.25. The limited ground of these bounds is also that wire rod generation of heat 
in the wire drawing by the die will become high, an embrittlement will progress, and an open circuit will occur if the 
reduction of area of a die is not made small, since the grade of the 6n-the-strength increase in a wire drawing will become 
high with a true oval increase, if the true distortion of a wire drawing surpasses 2.25 although a true distortion is the same 
as that of the ground in the wire drawing of 0.75-2.25. 

[0016] As mentioned above, when the wire-drawing technique of this invention chooses the reduction of area of a die 
according to the internal state of strain of steel wire and the lubricous status on the front face of steel wire by the wire 
drawing, the ductility excellent in the strand of high intensity is given. For example, the example of a comparison 
understands that the embrittlement of the strand cortex section is progressing compared with the example of conformity so 
that a radial distribution of the internal distortion in the strand (example of conformity) obtained in the die pass schedule 
which is satisfied of the conformity domain shown in drawing 1 with drawing 3 , and the strand (example of a 
comparison) obtained in the die pass schedule which separated from this conformity domain may be shown typically. 
[0017] Although the strand which has high intensity and high ductility by specifying the reduction of area of a die in the 
last wire drawing according to the degree of wire drawing is obtained in this invention This invention can realize the wire 
drawing stabilized more by using together with the technique of lengthening distance between dies, the method of 
preparing a cooling capstan, etc. in order to raise the technique of suppressing generation of heat at the time of a wire 
drawing, for example, the technique of all dies being immersed into a lubricant, and the cooling effect. 
[0018] Moreover, as feed-line material of a steel code, in order to offer the strand for steel codes by the low cost, it is 
desirable to use a general-purpose material. That is, C:0.70 - 0.90wt%, Mn:0.30 - 0.60wt% and Si:0.30 - 0.90wt% is 
contained, and the high carbon steel-wire material which consists of remainder iron and an unescapable impurity suits 
advantageously, furthermore - high in order to obtain a powerful and high ductile steel wire for steel codes, it is 
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desirable to reduce a nonmetallic inclusion as much as possible 

[001 9];And the above-mentioned wire drawing is presented with this feed-line material, for example, it is a diameter It 
considers as the 0.2-0.6mm strand for steel codes: The wire size of this domain is for rubber to make to lessen the number 
of books of the steel wire which constitutes a steel code, and to trespass upon the interior of a code. For example, when a 
strand 0,2mm or more is used for the steel code equivalent to the code strong force of 3+9+1 5x0. 1 5 (mm), for an attaining 
[ it ]-with 1+4+7 structure reason, an opening can be prepared between the strands in a sheath layer, and rubber becomes 
easy to trespass upon the interior of a code. On the other hand, the diameter of a strand If 0.6mm is surpassed, since 
fatigue resistance will deteriorate remarkably and will reduce the life of a rubber goods It could be 0.6mm or less. 
[0020] 

[Example] Diameter: The dry wire drawing was given for the 5.5 mm and carbon-content:0.82wt% carbon steel wire rod 
for steel codes to the diameter of 2.54mm by usual technique, and, subsequently to after the last patenting treatment, bias 
plating was performed. According to die pass-schedule (b) which shows this intermediate-cable material in the drawin g 4 
and Tables 1-7, - (g), using the slipped type wire drawing machine of the multi-stage cone formula to which all the dies 
except the last die were immersed into the lubricant, the diameter gave the wire drawing to 0.3 mm, and manufactured the 
strand for steel codes, respectively. 

[0021] Here, ** (c) and (**) follow this invention according to the die of the reduction of area with the former equal [ die 
pass-schedule (e) ], and others are the examples of a comparison. In addition, the first four dies carried out the wire 
drawing of die pass-schedule (b), (b), (c), and the (d) using the dry-wire-drawing machine with good lubricity, and they 
performed the wet drawing continuously. 
[0022] 
[Table 1] 
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[0023] 
[Table 2] 
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13 
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23.77 


14 


0.34 
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[0024] 
[Table 3] 
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[0025] 
[Table 4] 
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[0026] 
[Table 5] 
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[0027] 
[Table 6] 
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[0028] 
[Table 7] 
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[0029] Next, with the tubular stranded-wire machine, five strands obtained in each die pass schedule were twisted, 
respectively, and were twisted around the spool as a steel code of 1 in allx5 structure. After having unfolded the twist and 
returning to five strands about the steel code obtained in this way, the tensile strength and the number of times of torsion, 
and **** of each strand were measured. This measurement result is combined with the stranded-wire status, and is shown 
in Table 8. 
0030] 
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[0031] 

[Effect of the Invention] According to this invention, high intensity and the strand for steel codes of high ductility can be 
offered by the low cost, and lightweight-ization by reduction of the amount of the steel code used which reinforcement of 
rubber goods takes can be realized economically. 



[Translation done/ 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS ____ _ _ _ _ _ _ _ _ _ _ , 

[Claim(s)] 

[Claim 1] The last wire-drawing process in this wire drawing in the true distortion by the last die giving 4.0 or more wire 
drawings to the feed-line material of a steel code, and manufacturing a steel code strand When true distortion set up with 
each pass is set to epsilon, the reduction of area of the die which a true distortion uses by less than 0.75 wire drawing - 
(22.67 epsilon+3)29%, The reduction of area of the die which a true distortion uses by the wire drawing of 0.75-2.25 20 - 
29%, And the manufacture technique of the strand for steel codes with which reinforcement of the rubber goods 
characterized by adjusting the reduction of area of the die used by the wire drawing which has a true distortion [ good ] for 
2.25 to -(-6.22epsilon+43) (-5.56epsilon+32.5) %, respectively is presented. 



[Translation done.] 
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